Key indicators: single-crystal X-ray study; T = 298 K; mean (P-O) = 0.002 Å; R factor = 0.030; wR factor = 0.086; data-to-parameter ratio = 13.1. Refinement R[F 2 > 2(F 2 )] = 0.030 wR(F 2 ) = 0.086 S = 1.08 5673 reflections 434 parameters Á max = 0.80 e Å À3 Á min = À0.50 e Å À3
A new vanadium oxide, potassium bis(dioxovanadyl) phosphate, -K(VO 2 ) 2 (PO 4 ), has been synthesized by a solid-state reaction. In the title compound, the [V 2 PO 8 ] framework is built up from infinite pyramidal [V 2 O 8 ] 1 and [VPO 7 ] 1 chains linked together by V-O-P bridges, leading to a threedimensional framework which delimits two types of intersecting tunnels running along [100] and [010] in which the four unique K + ions, showing coordination numbers of nine and ten, are located.
Related literature
For -K(VO 2 ) 2 (PO 4 ), see: Berrah et al. (1999) . For background to the physico-chemical properties of related compounds, see: Daidouh et al. (1997) ; Pierini & Lombardo (2005) . For details of structurally related compounds, see: Leclaire & Raveau (2006) ; Amoros & Le Bail (1992) ; Lii & Wang (1989) ; Daidouh et al. (1998) ; Benhamada et al. (1991) . For the preparation, see: Ezzine et al. (2009) . For bond-valence parameters, see: Brown & Altermatt (1985) . Mo K radiation = 3.71 mm À1 T = 298 K 0.28 Â 0.18 Â 0.12 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.447, T max = 0.668 7567 measured reflections 5673 independent reflections 4828 reflections with I > 2(I) R int = 0.021 2 standard reflections every 120 min intensity decay: 1.2% junction of each kind of V 2 O 9 unit by V-O-V bridges leads to two types of infinite chains with formula (V 2 O 8 ) ∞ . The first kind is parallel to the b axis where two successive pairs of pyramids have their apical oxygen atoms pointing towards the same direction ( Fig. 2a ). The second type is parallel to the a axis ( Fig. 3 ) and two successive pairs of pyramids have their apical oxygen atoms pointing towards opposite directions. The compound can be described as a connection between the (Berrah et al., 1999) .
However, two successive pairs of pyramids have their apical oxygen in a trans-position leading to the sequence "cistrans-trans-cis" (Fig. 2b ). This leads to eight-sided tunnels that are smaller than those encountered in our structure.
(V 2 O 8 ) ∞ chains similar to those found in our phase where two successive pairs of pyramids have their apical oxygen atoms pointing towards the same direction have already been observed for the ammonium hydrogenophosphate α-NH 4 VO 2 PO 3 OH (Amoros & Le Bail, 1992) . Materials K 3 V 3 As 2 O 14 (Ezzine et al., 2009 ) and A 2 VP 2 O 8 (A = Rb, Cs (Lii & Wang, 1989) and Na, Rb (Daidouh et al., 1998) ) also contain chains (VXO 7 ) ∞ (X = As or P) whose linkage form infinite layers of type (V 2 As 2 O 14 ) ∞ and (VP 2 O 8 ) ∞ . The junction of these chains along the three directions of the cell edges leads to three-dimensional structures with large tunnels for α-KV 2 PO 8 and K 3 V 3 As 2 O 14 compounds. As far as the series of 
Experimental
In order to obtain a new phosphate isotypic with K 3 V 3 As 2 O 14 (Ezzine et al., 2009) , KNO 3 (Fluka, 60415), NH 4 VO 3 (Riedel-De Haën, 12739) and NH 4 H 2 PO 4 (Scharlau, AM0335) were first mixed in the molar ratio 3:3:2 and heated at 573 K to decompose the ammonium phosphate and the nitrate. In a second step, the resulting mixture was crushed then heated at 793 K for two days, cooled slowly (5°C/24 h) down to 743 K and finally quenched to room temperature. From the resulting product, well-shaped crystals of various sizes, of satisfactory quality for analysis by X-ray diffraction, were retrieved. A yellow ochre parallelpipedic crystal was chosen from the selection for the determination of cell parameters.
Refinement
The electron density maximum and minimum in the remaining Fourier differences are acceptable and are located respectively at 0.88 Å from O25 and 0.73 Å from V2.
Computing details
Data collection: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992) ; cell refinement: CAD-4 EXPRESS (Duisenberg, 1992; Macíček & Yordanov, 1992) ; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 1998) ; software used to prepare material for publication: WinGX (Farrugia, 2012).
Figure 1
Asymmetric unit of β-K(VO 2 ) 2 (PO 4 ). Displacement ellipsoids are drawn at the 50% probability level. Symmetry codes: Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (4) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

